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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1DFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACGOB), Janis Carson (AB2RA), Joe Eide (KB9R) 


Editor’s Comments 


To Our Electric Radio Readers 
Ray and I want to express our appreciation 
for the understanding shown during our 
difficult times this fall. Your patience has 
helped us to get through a hard time. 
Ray was ill this fall, ending up with 


pneumonia, and spent a week in the hospital in 

November and obviously unable to produce a separate December issue. 
Due to all of this we fell behind on orders, especially web orders. We are 
working very hard to catch up with subscriptions and orders. Thank you 
for your patience as we get caught up with things, soon all will be back to 
“normal. 

As lam on oxygen, there are days that I cannot do much. Right now I am 
doing outside work, like snow shoveling, while Ray is recovering. I also do 
all of the shipping tasks at the post office. 

We hope everyone has had a safe holiday season. I know we are all looking 
forward towards a better 2021. 

Thank You, April Osterwald 
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The Intercontinental Phone Patch - A Lost Art 


By Ludwell Sibley, KB2ZEVN 
102 McDonnough Rd. 

Gold Hill, OR 97525 
tubelore@jeffnet.org 


Amateur operators used to provide a 
welcome service to others, mainly troops 
in foreign countries: the patched-through 
telephone call. The action was simple: a 
distant ham or Military Affiliate Radio 
System station made contact with one in 
the Continental US. The latter dialed-up 
a telephone call to the desired party and 
connected the radio to the phone line. 
The CONUS station would preferably 
be close to the called party to minimize 
long-distance collect charges. 

The time of popularity was from the 
late 40s to perhaps the mid-’80s. 

The process, although a valid service, 
was forbidden by telephone company 
tariffs approved by government and 
having the “force and effect of law. It 
involved a “foreign attachment” to the 
telephone line. This was long before the 
FCC legitimized interconnection by 
publishing Part 68 of its rules, which give 
“registration” to equipment that meets 
requirements for volume levels, survival 
of voltage surges, and like parameters. 
There was a double standard in effect. 
The Bell telephone companies, in theory 
at least, could install an automatic system 
for “Detection of Unauthorized 
Equipment” (DUE), which tested 
telephone lines for the added shunt 
capacitance of the ringer in an added 
extension. They could have assigned 
listeners to monitor 20 meters for QSOs 
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“with phone-patch traffic” and gone after 
the offending amateurs in the States. The » 
FCC’s monitoring stations, in principle, 
could have done the same. But the 
informal service of, say, a soldier in Viet 
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Figure 1: KWickPatch minimal adapter, 
from the E. A. Rasumssen Co. of 
Redwood City, CA. 

Erv, W6YPM, was a serious antique- 
radio collector mentioned 16 times in 


the AWA Old Timer’s Bulletin. 


Dec. 20/Jan. 21 


Nam talking with his wife was a morale 
booster, and suppressing it would’ve been 
poisonous publicity for either the Telco 
or the Commission. 

The ARRL seems to have avoided the 
subject. A check of four issues of the 
Radio Amateur’s Handbook from the ’60s 
shows no mention of phone-patching. 

Hardware for patching could be as 
simple as an isolation transformer to 
present a balanced termination to the 
phone line, a pad to get the level down to 
the microphone input on the transmitter, 
and a send-receive switch. Figure 1 shows 
one basic patching unit. It has the 
disadvantage of requiring constant send- 
receive attention of the station operator. 

A much more elegant approach was to 
use a transmitter with voice transmit 
control and a hybrid in the adapter. The 
hybrid sent the output from the receiver 
out the line, took in speech from it and 
directed it to the transmitter, while 
keeping the receiver output out of the 
transmitter. Speech from the telephone 
talker then operated the VOX control on 
the transmitter. 

Figure 2 shows the basics of a hybrid. 
A transformer with four carefully 


RECEIVER 
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Figure 2: The Basic Hybrid Patch 
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balanced windings on one core forms a 
bridge. It takes the signal from the receiver 
and splits it toward the phone line and a 
balancing network. The transformer 
windings are wired to null-out the signal 
going to the transmitter. Signal coming 
from the line goes to the transmitter. 
(Some goes to the receiver too, but that 
doesn’t matter.) The balancing network 
is a rheostat of the order of 1000 ohms. 
(The line impedance is not a tidy 600 
ohms; it varies with frequency and has a 
reactive element, but a balance of roughly 
20 dB is possible.) 

Heathkit, of fond memory, made 
adapter kits from 1960 to 1989. They 
must've been good sellers, having | 
appeared in multiple models and for a 
long time. The HD-19 and HD-15 were 
basic hybrids with features like volume- 
unit meters. The SB-630 and SB-634 
were station consoles with hybrids built 
in, along with SWR meters, clocks, and 
10-minute reminder-timers. The HD- 
1515 wasa solid-state design that avoided 
a highly balanced (expensive) transformer 
by using two ICs and four transistors. 

The SB-634 (1974-1983) had a 
unique feature, offered at the time when 
many interoffice telephone trunks longer 
than roughly 15 miles used single- 
frequency signaling at 2600 Hz. A lot of 
phone-patch calls were via AM radio, 
with its curse of heterodyne interference. 
A 2600-Hz heterodyne could knock down 
a connection. The SB-634 had a trap to 
prevent that failure. 

There were other adapters, like the 
Collins 312B-4 station controller. Swan 
sold one, and there were others like the 
Kenwood PC-1A. The Collins H-33F/ 
PT military radio controller included a 
patch feature for “radio-wire integration.” 


Oddly, the FCC’s Citizens Band rules 


Dec. 20/Jan. 21 2 


mcop Fil A T NIL 


—— 


Figure 3, The Heathkit HD-15 Hybrid Phone Patch: Chuck Penson’s book 


Heathkit, a Guide to the Amateur Radio Products points out how the HD-15 was 
a restyled HD-19 so it would match the then-new SB series of equipment. It was 
produced for 17 years, from 1966 to 1983 and sold for $24.95. They are not at all 
rare. The HD-1515 replaced it during 1987. 


permit phone-patching: Rule 95.949 
allows connection of a radio to the Public 
Switched Network —presumably using 
an adapter that is registered under Part 
68 — but the user may work a foreign 
station only in Canada. The CB operator 
has to monitor the connection in real 
time. 

As the Internet, VoIP, cell phones, 
Skype, and satphones spread across the 


globe, phone-patching faded out. 
Adapters like the MFJ-624E or Kenwood 
PC-1A are on the market, but the 
intercontinental aspect is effectively gone. 
Thanks 

Thanks go to Paul Thekan (N6FEG) 
for coming up with the KWickPatch, 
and Bob Deuel (K2GLO) for pointing 
out the Heathkit line. 


LAR 
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Simple accessories you can build for your 
boat anchor transmitter. 


By Mike Langston, KL7CD 


Mike@constructionmedicamp.com 


The idea for these accessories was born 
from criticism of the signal from my boat 
anchor transmitters on SSB. “You are 
not on frequency” or “You have carrier 
were some of the 
[had already, 


developed a way to sample my signal and 


on your signal” 
comments I heard. 


feed the output into an oscilloscope. I 
had purchased the o-scope on eBay for 
$35. It is an old B&K Precision Model 
1470 vacuum tube o-scope, but any o- 
scope will work just fine. Feed the sampled 
signal into the vertical input and adjust 
the sweep frequency and volts/cm on the 
o-scope until you achieve a display that is 
within the CRT limits. Basically, you are 
creating a simple monitor scope. The 
“sampler” is about as simple as it gets and 
easy to build, more on that later. 

Since I already had a working 
“sampler,” the article by K3PID in Electric 


to the frequency counter. 

My sampler circuit is shown in figure 
1 and photos are shown in figure 2. I 
used SO-239 connectors but a BNC or 
similar connector should work for the 
sample connection. The sample output ts 
not subjected to much RF but the box 
needs to be made out of some kind of 
metal because the main line in/out is full 
power up to 1500 watts. Mine is a project 
box of aluminum. 

To mount the frequency module, I 
found a plastic project box on Amazon 
with a clear top (shown in figure 3) but 
the mounting method is not critical. For 
power to the frequency module I use a 
12V wall wart. A 9V battery will work 
but they seem to lose minimum firing 
voltage quickly. Published current draw 
is 90 mA max at 12 VDC and brightness 
set at 8. The brightness is adjustable with 
8 being the highest setting. The published 
power input voltage required to operate 
the module is 8-15V with reverse polarity 


Radio #368 from 
2020 
(recommended 
reading) inspired me 


January 


to try to get my rigs 
accurately “on 
frequency.” I got tired 
of hearing “you are : 
20 cycles off.” So, the | 
PLJ-6LED looked 
likea possibility. I put : 
a tee on the output 4 


of my “sampler” and 


fed one leg to the o- 
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scope and the other 


Figure 1: Schematic of the RF Sampler described in the text. 
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Figure 2: Internal View of the Sampler with the C 


protection. 

In operation, I get a good display of my 
signal on the o-scope and can use it to 
null out any carrier if operating SSB. On 
AM, percent modulation is easily viewed. 
The CW envelope can also be displayed 
by generating dits with a keyer and 
adjusting the sweep speed of the o-scope. 

The frequency readout is direct on AM 
or CW (key down). On SSB I switch to 
CW or AM and transmit into a dummy 
load, get the frequency I want and switch 
back to SSB and my antenna. Of course, 
boat anchor VFOs do drift so I 
periodically check the frequency display 
using the same method for SSB until my 
rig has had an adequate warm-up time. 
Don’t worry about the sample output 
burning up your o-scope or frequency 
counter. I have run 1300 watts (that’s all 
I can make with my Heathkit SB-220) 
through my sampler box on a regular 
basis when tuning up my transmitter and 
amplifier and back that down to 900 
watts for normal operation. If you don’t 
have a dummy load, the MFJ-264 works 
well for me. Figure 4 is a shot of my SSB 
signal with a long “f-i-i-i-ive” into the 
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over Off 
mic. Insertion of the sampler (into the 
coax feedline to the antenna) has no 
perceptible effect on the signal strength 
at the receiver. 

Here are some important details about 
the frequency module. The displayed 
accuracy of the PLJ-6LED is 10 cycles, so 
3.916 MHz reads 3.916.00. If you want 
to operate on bands with 2 digits for 
MHz, the display decimal is selectable. 
So, 14.200.00 becomes displayed as 
14.200.0 (100 cycle accuracy) because 
there are only 6 digits displayed. If you 
want to maintain 10 cycle accuracy the 
display would read 4.200.00. If you want 
to have the all digits displayed and 
maintain 10 cycle accuracy, get the PLJ- 
8LED (See Footnote) that has an 8-digit 
display (14.200.00 becomes 14.200.000. 
(See Footnote). A bonus with this unit is 
a readout to 1 cycle but I have found it 
difficult to tune a boat anchor VFO to 
that level of accuracy. It takes a very 
steady hand anda VFO with an extremely 
slow tuning rate. 

I wondered what minimum transmitted 
power level would still be enough to fire 
the frequency module from the sampler 


Dec. 20/Jan. 21 


with reliable steady 
readout, so I measured 
it. \With both the 
frequency module and 
o-scope connected | 
could get a steady 
readout with less than 
1 watt through the 
sampler. I don’t have 
the ability to measure 
power below | watt, 
but Iam confident it is 
in the milliwatt range 


(and usable for QRP 


operation). 


-Measurement range 
formepre: iirequency 
module is 100 kHz to 


approximately . 65 


MHzso usable for ham 
bands through 6 
meters. 


One great aspect of 
these accessories 1s 
there are no 
modifications to the 
transmitter required. 
So, if your boat anchor 
transmitter has an 
analog VFO readout 
and you want to view 
your frequency 
digitally with superb 
accuracy, give thisa try. 
‘Your transmitted 
waveform is displayed as well, all in real 
time. Of course, you don’t have to do 
both. Just eliminate the tee on the sampler 
and do either one, the one that is 
important to you. Most of the work 
involved is drilling holes, screwing screws, 
soldering on connectors and it can all be 


via the sampler. 


done in an afternoon. 
Footnote: I purchased my frequency 
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Figure 3: The frequency counter is mounted inside a plastic 
box purchased on the Internet. 


Figure 4: An oscilloscope displays the transmitters’s output 


counter display module from Marlin P. 
Jones & Assoc. Inc. for just under $15.00. 
I have no affiliation with this company. 
The modules are made in China and the 
PLJ-8LED is shown as “currently 
unavailable” on the MPJA web site, 
www.MPJA.com. 


LN 
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The 1950s, Wes Schum, and Central Electronics 


By Nick Tusa, K5EF 
Covington, LA 


nick.tusa@tusaconsulting.com 


As one studies the Golden Age of 
Amateur Radio and the development of 
single sideband in the 1950s, it doesn’t 
take long to stumble across a small 
Chicago company - Central Electronics - 
and its bigger-than-life founder, Wesley 
R. Schum, W9DYV. The idea for Central 
Electronics was born in late 1949 as Wes 
became interested in packaging a system 
that could get hams experimenting more 
readily with single sideband, but his first 


venture into commercial electronics after 


being dismissed from the Army was not 
ham radio, but in the field of hearing and 
language lab equipment. 

During the War, Wes was employed 
by the Cover Dual-Signal Company as 
its chief engineer. There, he remained in 
Chicago where his work involved 
electronic apparatus of all types... mostly 
to do with ship torpedo protection 
systems, airfield navigation transmitters, 
and fledgling microwave test instruments. 
Then, during a chance encounter with 
outside suppliers, Wes was introduced to 
Jay Warren, whose company was trying 
to break into the field of electronic systems 
for the profoundly deaf. A steady interest 


Wes Schum is working on alignment of a 100V that is in production. 
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and friendship with 
Warren grew and, once 
released from the Army 
(Yes, he got drafted 
after the War ended!) 
Wes became Warren’s 


chief product design 


engineer, but as an 
outside contractor and 
not an employee of the 
ay wae | Warren 
Company as it was then 
known. Mr. Warren 
later became one of 
Wes’ initial investors 
(other than his father) 
and it was with this seed 
capital that Central 
Electronics, or. GE? 


as SER 


we know it, was born. 

Wes conducted independent SSB 
experiments, embracing the packaged 
concept of Don Norgaard’s Single 
Sideband Jr, as described in the December 
1950 issue of GE Ham News, but quickly 
recognized its limitations. The SSB Jr. 
was a one-band homebrewed rig and if 
you changed operating frequency 
significantly it required a bunch of 
retuning. Wes figured that he could avoid 
that step by generate his SSB signal at a 
fixed frequency, 9 MHz, and then 
heterodyne it to the various ham bands — 
as did the new post-war Collins 75A-1 
- receiver. 

Wes’ rig idea became the catalyst for 
Central Electronics’ first product and 
was named the 10A. (“10” for ten watts 
PEP and “A” being the first of what he 
hoped would be a series.) Initially, in 
1951, the 10A was sold by word-of- 
mouth and available in kit form but 
quickly people started asking for a wired 
version. The 10A and its companion 
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This is a in geee day photo of the pied Cars 
Electronics factory building on West Belmont in Chicago. 
The building has been converted to residential “lofts.” 


receiver adapter first appeared in QST in 
catlyal oo 2 

Operationally, CE started in the Schum 
family basement on 2125 West Giddings 
Street but quickly expanded into the 
detached garage —and as orders increased, 
he rented garages from neighbors. This 
was several years before moving to what 
most knew as his factory on 1247 West 
Belmont Avenue. West Belmont, by 
1954, had quite a radio parts and 
manufacturing tilt to it and was a natural 
spot for CE, particularly since the 
Giddings site has sucked up all available 
spare garages on the block and was busting 
at the seams! 

In those early years cash was dear, as is 
the case for most every small start-up. To 
keep expenses down, Wes would employ 
young kids who were attending DeVry 
Tech School and have them package kit 
parts for the little exciters and wire units 
for those willing to spend “big bucks” for 
completed rigs. Roy Scherman, who was 
a lifelong ham friend from Wes’ ham 
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radio beginnings in 
the early 1930s, was 
CE’s first hired radio 
engineer but was 
soon followed by 
Tom Clemens, 
WIOKA. 

Soon, the trio was 
pushing out 10As 
like hot cakes, had 
developed an 
improved Model 
10B, and were on 
their way toward a 
bandswitched model 
with even more 
features such as 20 
wattsaPEP«and wan 
level 


Wes 


eventually met Joe 


eye-tube 
monitor. 


Batchelor atid 
Chicago area 
hamfest in late 1952. 
Joe, who lived in 
Walnut 
Georgia, came to 
know of Wes through on-air QSOs 
(3999.5 kHz, lower sideband of course) 
and trekked to Chicago to show offa new 
homebrewed mobile rig. While there, he 
enticed Wes by asking in his “Foghorn 
Leghorn” pitched voice: “Say, would you 
be interested in some of my sideband 
patents?” Atthe time, Joe had zero patents 
issued, but plenty of big ideas. He had 


SSS 


Grove, 


experimentally developed what would 
become known as the “Batchelor 
broadband coupler,” an impedance 
transformer that would permit no-tune 
operation of HF tube amplifiers. While 
Collins had its autotune system, this 
Batchelor concept had no moving parts. 
It was first introduced as a product in 


CE’s 600L desktop linear amplifier. That 
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This rare photo shows Wes and engineer Roy Scherman 
(right), who was a lifelong ham friend from Wes’ ham radio 
beginnings in the early 1930s. 


hamfest meeting in 1951 sparked an 
association between Wes and Joe that 
lasted nearly twelve years and produced 
amateur radio’s most amazing product of 
the time. 

The idea for the 100V broadband 
transmitter was fully Wes Schum’s, but it 
used technology and ideas from Joe’s 
genius mind. Joe was a fountain of 
brilliant ideas while Wes knew how to 
design products for production, 
reliability, value, and repeatability. Thus, 
the two, working as a unit, fast became 
an innovation powerhouse. The only 
thing that eventually slowed them and 
forced Wes to look fora big-time investor 
was a diluted cash flow. The little 10As, 
10Bs and 20As funded the development 
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of the 100V, but that one product took 
them nearly five years to bring to reality. 
Oh, that big investor was the Zenith 
Radio Corporation...pretty big. 

Why so long? The 100V was a ground 
breaking technical achievement. It was 
not merely an HF transmitter...it was 
the world’s advanced SSB 


transmitter and remained that way for 


most 


yeats — here’s why: 

The 100V used ultra-linear 6550 power 
tubes for low distortion and Joe 
Batchelor’s unique broadband coupler 
scheme that eliminated the normal plate 
and load tuning process for band changes. 
The rig’s VFO was built with 
extraordinary precision. It encompassed 
both plate and screen voltage regulation 
and an automatic compensation circuit 
to maintain stability as the tubes aged. 
This precision VFO was designed to allow 
its owner to linearize calibration precisely 
and easily at 50 kHz intervals throughout 
its 1 MHz tuning range. 

Like all CE rigs, the 100V used the 
phasing principal but one on sideband 
suppression steroids. Its PS-2 audio 
phase-shift network was designed, with 
input from both RCA and Stanford 
University, to achieve filter-like 50 dB 
sideband suppression. The rig’s audio 
chain included 40 dB of inverse feedback 
that essentially eliminated post-phasing 
distortion. 

The transmitter also incorporated a 
unique speech processor. Normally, a 
speech clipper in an SSB audio chain 
introduces remarkably high distortion — 
but in the 100V Joe Batchelor’s clipper 
used inverse feedback to cancel the more 
objectionable distortion products. And 
the 100V was the first transmitter of its 
type to include an active speech filter. Its 
flat bandpass was 200-3800 Hz, with the 
response down 40 dB at 5 kHz. 
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Operationally, one has a plethora of 
modes to choose from in a 100V: 
traditional upper/lower sideband; double 
sideband; AM, phase modulation, CW, 
and frequency shift keying for the RI'T'Y 
crowd. The rig includes a 2" monitor 
oscilloscope, a line voltage monitor, and 
a carrier balance indicator. 

100V audio is excellent, and on-air it is 
indistinguishable from today’s software- 
defined gear, which coincidentally 
leverage the phasing principal. Odd how 
what’s old becomes new again. 

The 100V is mechanically designed 
like a battleship. How many other rigs 
have sustained a fried band switch when | 
the operator selected the wrong band, or 
far worse, changed bands while 
transmitting? That can’t happen with a 
100V due to its unique bandswitched 
design. In fact, Wes would demonstrate 
100Vs at hamfests with full power into 
light bulb dummy loads —100 watts out — 
and then would rotate the band switch 
through all bands while keyed. The lamps 
would briefly go out as the rig was stepped 
between bands, but there was no damage 
whatsoever — to everyone's amazement. 
Don’t try this at home tonight with any 
rig other than a 100V or 200V! 

Once the 100V project was being 
shipped under Zenith’s watch and 
(in cash and eskilled 
personnel), it became a huge success. In 
less than 18 months of production CE 
sold 1,500 100Vs in three production 
runs of 500 each. This was followed by a 
run of 500 of the performance-improved 
200V transmitter before Zenith halted 
its four-year experiment in the ham/ 


investment 


military radio market. 

January 1“, 1962, however, was not 
the end of Central Electronics. CE was a 
non-union shop, which greatly interested 


parent Zenith. In fact, a new CE facility 
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was being built in Paris, Hlinois while 


100V production was underway. Wes 
figured that by mid-1961 CE would be 
in that facility sometime during the 
second 200V run during the summer of 
1962 or so. The only problem for Wes 
was CE moving to Paris, Illinois while 
continued to build the product, but it 
wasn't ham gear...it was stereophonic 
gear and home entertainment center 
electronics for Zenith! This work 
continued until late 1970. 

You see, on New Year’s Day in 1962, 
Wes Schum found himself with no 
company and an uncertain future. Zenith 
pulled the “big switch” on amateur radio. 
(Only to repeat itself years later when 
Heathkit QRT). 

Yet, let us look back to a happier time. 


Be et eet 


While the 100V was in production, work 


was undertaken by Zenith’s military 
group on a matching 100R receiver. And 
CE, itself, was also developing a lower 
cost/mid-range performance 50V/50R 
transmitter and receiver, a Novice rig, a 
CB radio line, as well as a broadband 
2500L linear amplifier to augment the 
little GOOL, which itself was designed for 
the 20A exciter and not the 100V 
transmitter. If only.... 

CE played a pivotal role in the 
acceptance of single sideband as a 
modulation scheme for amateur and, toa 
lesser extent, commercial radio use. Wes 
Schum single-handedly conducted over 
100 demonstrations of the technical, 
and QRM-reducing 
advantages of single sideband over other 
voice modes. WIDYV was the medicine 
show and CE’s 10- and 20-watt exciters 


operational, 


This is Dillard Carr working on a module at the test bench at CE. Of interest is the 


specialized test equipment shown; it would be excellent if any had survived. 
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were the medicine. 

Yet, sideband advancement did not 
come easily or with open arms. Many in 
the ham circles vigorously resisted 
sideband — aggressively denouncing it 
and especially those promoting it. On- 
air battles were fierce, rude, and nasty 
but, little by little sideband took root, 
first by the bare-knuckled experimenter 
and homebrew crowd and later by major 
commercial interests. 

I was born in April 1953 — in time for 
the 10A but clearly in no position to use 
one. | first learned of CE as a freshman 
student at Jesuit High School in New 
Orleans in 1967. Then, I had held my 
General Class license for a little over a 
year. The school’s radio club, WA5SCH, 
was moderated by a Jesuit priest, Fr. 
Milton Reich, who owned a 10A, a 
homebrewed amplifier anda Collins 75A- 
1 with a Model A slicer rig. Fr. Reich was 
no longer active but allowed us to use his 
gear — and did we ever use it! A good 
many of those guys became EEs and 
started businesses in various technical 
disciplines. 

The club’s 10A had only 80M and 
40M coils and, with the sunspot cycle in 
high gear, club members were eager for 
action on 20M. What to do but write to 
Zenith and get info on how to make coil 
sets for the other bands. Can you believe, 
I received a handwritten response from 
Karl Hassel, who was a co-founder of 
Zenith! It was he who directed me to this 
fellow, Wes Schum, and the start of a 
life-long friendship. 

Fortunately for me, many of the key 
CE/Zenith members were alive and active 
in the 1980s and ‘90s. During our many 
adventures while visiting Wes and helping 
build his then-active line of high voltage 
test sets, I met great guys like Tom 


Clements, Joe Batchelor, Frank Schwartz, 
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Dillard Carr, Bill Van Slyke, Ed Passo, 
and even the chance to exchange notes 
with Charlie Heuer. Bill Van Slyke was 
involved in Zenith’s proximity fuse 
program while Ed Passo was a senior 
designer of Zenith broadcast band radios. 
Charlie Heuer was a brilliant color 
television design engineer at Zenith who 
helped get the first one hundred and fifty 
100Vs into the field using his version of 
a broadband output coupler as the 
improved Batchelor networks were not 
then ready to roll. 

Remembering people like Wes Schum, 
Art Collins, Edgar Johnson, Bob Drake, 
and so many others from that exciting | 
post-war period brings awareness to the 
importance of amateur radio and why it 
must and will survive as technology 
advances. Hams often drive electronic 
advancement through their experimental 
curiosity. We are drawn to the art and 
mystery of radio, a desire to learn, and 
the thrill of wireless communications. 

What better incubator for advanced 
thinking, doing and the occasional solder 
burn than ham radio? Isn’t it the original 
“Maker” community? 


[Editor's Note: Nick is working on a 
comprehensive book about Central 
Electronics and has access to a treasure 
trove of original CE documentation. If 
anyone has insight and knowledge of 
those “AM-Sideband dust ups” of the 
past, would they please contact Nick 
directly via his email address? That sort 
of material would make Nick’s book more 
interesting and would help the reader 
understand how strong controversy 
sometimes is the result of new technology. 


Lt 
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The Teletype Model 28: 
From the Navy to the Press Room 


By Daniel D. Jones, KOYIC 
Eastvale, CA 
DJones@k6yic.com 


The Teletype Model 28 consists of 
multiple units with different functions 
and was built from its 1951 introduction 
to the United States Navy through the 
1980s, at which point both the Navy and 
the press organizations started phasing 
them out. The Model 28 production run 
of 30 years spans multiple technological 
generations. Why did it last so long? 
What changes did the Model 28 have to 
adapt to during its 30-year production 
run and an even longer operational run? 
This is an in-depth history of the Model 
28 from a technical perspective. 

The Teletypes prior to the Model 28 
operated much like a standard typewriter 
with a large type bar set, as seen in figure 
1. The only difference was that instead of 
the platen moving, the entire type bar 
assembly moved. This standard held true 
for Models 14, 15 and 19, as well as 
others from the Morkrum, Kleinschmidt 
and Creed companies. The extensive use 
of Teletype equipment by the US Navy, 
and the expansion of business and press 
use, posed a speed problem for earlier 
Teletype machines that could not be 
overcome with current designs. The type 
bar printer had a large amount of moving 
weight (approximately 4-5 pounds) 
which, when pitching and rolling on the 


in printing telagraphy 
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sea or air, had an adverse effect on the 
printing ability. The large weight also 
slowed printing down, and with the 
advancing need for print speed, the ‘old 
design would not be able to keep up and 
when tried, the maintenance costs on 
older models became prohibitive. 

The Teletype Corporation had to create 
a new design that would meet the 
requirements not just for the current 
time but also for the subsequent 10 to 20 
years. An early internal design report 
from Teletype specifies key design 
elements needed in future teleprinters: 
1: An integrated group of components; 
2: Lower maintenance costs; 

3: Quieter operation; 

4: Increased speed; 

5: Greater capacity for additional 
functions, and 

6: Decreased weight. 

These requirements led the company 
to look at multiple forms of print heads. 
Type carriages were too heavy, and type 
wheels were difficult to index at high 
speeds. The final design for the M28 was 
the compact type box, figure 3. It weighed 
a mere 8 ounces and was not susceptible 
to the effects of gravity and movement on 
the sea. The type box moved along the 
platen to bring the required character to 
the print point and then returned to its 
initial position so type would be visible. 
Thus, all the moving weight of older 
designs was removed. 

The stunt box was also a new item in 
the Model 28 and replaced the large 
sequential selector of previous machines. 
The stunt box handles the performance 
of non-printing operations such as 
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Figure 1: This internal view shows the typing unit in a Model 19 Teletype. 


carriage returns, shifts and others. It 
contains 42 separate slots with each 
containing a function bar that can 
respond to an assigned code. There are 
42 possible functions that can be added, 
but 10 are reserved for the common 


Pulled from an original Teletype 
advertisement, this shows the size 
difference of the type box in the M28 at 
the left compared to the earlier M19, 


right. 
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functions of the machine. Stunt boxes 
are interchangeable and _ widely 
expandable with room for future 
functions that might not exist at the time 
of original production. This allowed the 
Model 28 the ability to be upgraded 
instead of replaced. 

The Model 28 is comprised of a line of 
various equipment. Receive only (RO) 
came in 2 model types, a full-size unit 
that resembles a KSR minus the keyboard 
or a compact unit the size of a more 
modern printer (i.e., a dot matrix). 
Keyboard send-and-receive (KSR) is the 
same asa full-size RO but witha keyboard. 
Transmitter distributor (TD) can read 5 
level perforated tape for retransmission 
and multiple models of perforators that 
would create 5 level perforated tape, with 
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some featuring the ability to type the 
the 


perforations. If all of the above was 


characters in tandem with 
required and one did not want separate 
units, one could purchase the automatic 


and (ASR), which 


encompassed all of the above in a single 


send receive 
large unit. Teletype wanted to ensure 
personalization in the equipment and 
offered multiple colors, sizes and cabinet 
types to ensure a wide acceptance of the 
model. http://navy-radio.com has many 
original brochures showing the possible 
uses and models of the 28 line of 
equipment. 

The Model 28 also needed to be 
upgraded to low-level keying midway 
through its lifetime. The military called 
this “Tempest,” which is built around 
radio frequency emission control. It turns 
out that the 60 mA loop created signals 
strong enough to propagate and could be 
received by an unintended individual or 
group. During this time, the main 


the 
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concern was Soviet Union 


Figure 4: Here is the typing unit in a Model 28. 


eavesdropping on military 
communications. The low-level signaling 
added equipment to eliminate the 120 
volt direct current 60 mA loop and replace 
it with a polar +6V direct current signal. 
This eliminated the RF emissions but 
required the addition of new electrical 
service units and heavy shielding. Read 
more about this subject at http://navy- 
radio.com. 

The Model 28 is regarded by most that 
have used them as the best model with 
the most robust design the company has 
ever built. It was truly built for hard use 
and longevity as seen by the lack of plastic 
or light weight material combined with 
the rigorous use of felts for oiling and 
grease. This strength allowed Teletype to 
set maintenance at 3000 hours, or 1 year, 
when operated at 60 WPM, and 
considering all the mechanical action in 
the Model 28, that is an extremely high 
length of time between servicing, allowing 
for reduced costs. Its adaptability for 
different baud rates, sizes and case types 
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Teletype Model 28 Automatic Send-Receive Set. A “complete sta- 
tion” in a compact console—with facilities for sending and 
receiving on message paper or sprocket-fod business forms 
... preparing punched tape. . . sending or receiving with tape 
... integrating tape and manual keyboarding . . . producing 
tape automatically, as a by-product of send-receive operations. 
Optional accessories customize unit to special needs. 


Teletype Model 28 Tape Punch. Receives incoming electrical sig: 
nals. punches a 5-level “common language” tape. and prints 
the data right on the tape. for easy identification and handling. 
This unit is used for message relaying . . . for integrating data 
from several sources into a single tape... and for providing 
punched tape as a by-product of send-receive operations, 


Teletype Model 28 Receive-Only Page Printer. A mes- 
sage receiving unit (without keyboard). This is 
“terminal” equipment, for use where two-way com- 
munication is not necessary, No attendant ia needed, 
Produces a printed record on plain paper or multi- 
part business forms. Table models of this unit and 
the send-recelve set at the right are also available, 


Teletype Model 28 Tape Reader. This is a sending unit. 
Reada punched tape and instantancously transmits 
data to local or remote receiving equipment. As with 
all Teletype transmitting unite, data may go to one 
destination or a number of destinations simultane- 
ously—either nearby or thousands of miles away. 


This vintage full-page ad shows all of the M28 components. 


ensured it would remain a mainstay from 
introduction in 1951 to its commercial 
and military phasing out in the 1980s. 

Today, the Model 28 is highly sought 
after by collectors who still enjoy the 
smell of hot oil and the noise created by 
the clacking of mechanical print. 


Electric Radio #379 


One should never throw out a machine 
made by any company, as there may be 
someone out there who doesn’t yet know 
that they need an original mechanical 
teletype machine in their shack! 


ER 
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Audio OUT 


On page 7, under the sub-heading Audio Output Filtering, figure 7 above should 
have been included in the text: “...I settled on the circuit shown below [figure 7, 
above] which filters out everything above about 5 kHz. I assumed the audio would 
go directly to one end of a 500k volume control. You probably don’t need the 


inductor. ...” 


ENR 


I enjoyed KE8RN’s article in ER #378 
describing the Swan Astro 203 but must 
respectfully disagree with the comparison 
to the fabulous Signal/One CX-7. George 
states that the “only” feature the CX-7 
had that the Astro didn’t was the built-in 
CW keyer. Not so. There were many 
CX-7 differences including built-in 
power supply, RF clipping, spot function, 
continuous coverage 1.8 thru 29.73 
variable CW offset, audio filter, full 
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metering, XIT, dual receive. 

This being said, the CX-7 had plenty 
of problems, many of which were 
corrected in the CX-11A. 

The Swan and the S/1 were both 
impressive transceivers but the CX-7 (and 
subsequent models) were in a class by 
themselves! 

Bob Sullivan, WWYVA 

(Editor of S/1 News in the 1970s and 
the S/I Troubleshooting Guide) 


Dec. 20/Jan. 21 19 


Seal 


ea 


A Dedicated Electrolytic Capacitor Reformer 


By Steve Harrison, KOXP 
28035 Via Tirso 

Mission Viejo CA 92692 
KOxp@k0xp.com 


Introduction 

Some folks will probably call this 
project “a guy with obviously has too 
much time on his hands” kind of thing. 
My excuse, however, is that I was simply 
just getting tired of worrying about 
burning up resistors inside my Heathkit 
IT-28 capacitor checker, or possibly even 
the power transformer (don’t laugh; | 
read about that happening all the time to 
newbies on the Antique Radios forum) 
while just using it to reform electrolytic 
capacitors. 

Germination of an Idea 

Ive shad, £0 iweform, 7asLOdscoh 
electrolytics during the past 10 months 
or so, and until recently, all I had to do 
that with was a refurbished Heathkit IT- 
28 capacitor checker. Since then, I’ve 
designed and built this box, as well as 
acquired several high voltage power 
supplies that can be used for this task. 

AllElectronics' has had neat dual- 
primary, center-tapped secondary 56 VA 
isolation transformers for sale for the 
longest time (their P/N TX-1255, $11.00 
each); and when I first thought about 
this project, I realized that yes, Virginia: 
this might be an outstanding application 
for one of those things. To be sure, 
however, the idea was actually inspired, 
first, by a discussion about reforming 
capacitors on the Antique Radios forum, 
and how easy it is to burn up (in 
particular) various Heathkits capacitor 
checkers while doing so. In addition, I 
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did have a number of NOS 450V 
electrolytics that, sooner rather than later, 
I intended to put to good use in various 
power supply projects. Since I don’t know 
how to decode the date code (if any) on 
most of them, I would need to reform 
them before using them. 

The actual circuit design, particularly 
the power supply idea, was inspired by a 
reference one of the forum members gave 
to a device called “The Restorer” by H.E. 
Sanders (W4CWK, apparently long a 
SK, published in the October 1961 issue 
of Popular Electronics. So the germ of this 
project was inspired by many others, to 
whom I am grateful. 

After first designing the rudimentary 
power supply and current-limiting/ 
voltage selection switching circuit, I was 
perusing the AllElectronics catalog once 
again, looking at their multi-position 
switch offerings (pretty sparse, to tell the 
truth) and while flipping the pages, I 
came across their display of digital panel 
meters. Unfortunately, however, all they 
really had that would fit on the front 
panel of my box was a 0 — 100 VDC 
model, the PM-126. This is a real tiny 3- 
digit digital meter, just 0.9" long by 0.4" 
high and maybe 3/8" deep with three 
leads, available in either red or blue LED 
digits (AllElectronics P/Ns PM-126 and 
PM-126B, respectively, for only $3.95 
each!) that are claimed to measure 0 to 
100 volts DC. However, there is no claim 
for accuracy; and shore nuff, the accuracy 
is really pretty horrible; about all these 
things are really useful for is a gross 
indication that there is, indeed, high 
voltage being sampled, and a very 


approximate estimation of just how high 
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Figure 1: Five perfboards were used for the various circuits of the reformer, and 
surplus colored ribbon cable was used for some of the interconnections. From left- 
top clockwise, there is a current-limiting perfboard that holds carbon-comp 
resistors R16 through R28, all mounted on surplus small insulated printed circuit 
board standoffs. In the center-top, dangling down from the top of the box, is the 
voltage-doubler power supply board with D1 — D4, C1, C2, R1 and R2; all of these 
components are also mounted with small insulated circuit board standoffs. R1 and 
R2 are mounted at the top of the board so that their convected heat does not heat 
the power supply electrolytics. The digital panel meter’s voltage divider resistor 
network, mounted through the holes of another perfboard, is mounted to the back 
of the Triplett milliamp meter, and is comprised of R29 through R39. Note that 
these resistors are mounted temporarily (I haven’t dressed the leads) until I decide 
on a final digital voltmeter panel meter, since the one used here is so ridiculously 
inaccurate. Mounted flat on the bottom-right of the box is a perfboard holding all 
the metal-film voltage dividing resistors R3 through R15, also all mounted on 
insulated small circuit board standoffs. You can see R40, the 10-watt cement 
discharge resistor, just above the board and below the meter. Finally, mounted on 
a short aluminum standoff just to the right of the power transformer and standing 
vertically, is a board holding the half-wave rectifier power supply for the digital 
panel meter. The AC input voltage from the added home-wound secondary 
winding, visible on the upper half of the transformer bobbin, is 6.8 and provides a 
totally-noncritical approximately 8 volts DC to the panel meter. The ceramic 
voltage- selection switch mounted on the front panel is barely visible just above the 
transformer. The box does not have any ventilation holes; they don’t seem to be 
necessary. 
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it might be. The unit doesn’t even bother 


to display all ten 1’s digits as the voltage 
rises from 0 to 10; instead, it starts out by 
reading something like 007, then 002, 
then perhaps 005, then 007 again, then 
finally gets around to displaying 010 
itself. In other words, it actually doesn’t 
seem to be based on any known-to-the- 
Western world digital to analog converter 
(DAC) at alli bute me instead an 
approximate estimation of the applied 
voltage. I’ve heard of such devices before, 
but this is my first time using one. 

I experimented with the blue-digit 
model for awhile, but unfortunately, blew 
it up by accidentally connecting it directly 
across the 700-volt output, whereupon it 
snapped, crackled and popped and was 
no more; so I wound up using the red- 
digit version in this project. (Interestingly, 
the blue LED display still showed 000; 
but it would not read the applied voltage 
any longer.) 

Schematic 

The schematic (figure 2) shows 
simplicity itself; all this box consists of is 
a 700+ volt, low-current (limited to just 
a tad over 5 mils total at the output 
terminals) power supply using a voltage 
doubler operating from one of the two 
120 VAC primary windings series- 
connected with the center-tapped 120V 
secondary. (The center tap is not used 
here.) Since the total power consumed by 
the circuitry is less than about 10VA (not 
counting the two bleeder resistors across 
the power supply capacitors, which only 
consume another 2.5 VA or so), one can 
use just one of the two primary windings 
(total transformer power is rated at 56VA) 
as I did here, and have power to spare, 
but then I ran into a “HMMmmm...” 
moment: the little PM-126 digital panel 
meter, itself, needed about 4 to a 
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maximum of 40 VDC, at around 20 — 25 
mA, to operate. Since I didn’t want to 
drag down the high voltage from the 
voltage doubler any further with a load of 
25 mA or so (it was already marginal at 
just over 700 volts with only the existing 
15 mA draw), that meant I’d need 
another, additional transformer in the 
box. The insides of the box were already 
pretty-much crammed full, so this was a 
difficult realization to face. I sat back and 
just stared at the almost-completed box 
and stared. Mine eyes fell on the offending 
120V isolation transformer... and then | 
noticed something: Virginia, there is space 
between one of the windings and the 
core... I wonder whether I can add 
another small winding of little magnet 
wire in there to power a little power 
supply just for the display? 

Shore nuff... it turned out there was 
JUST ENOUGH space between one 
winding and the iron core (this 
transformer is a split-bobbin type, 
meaning they wound the secondary on 
one side and the two primaries on the 
other) to wind around 20 or so turns of 
#32 Formvar magnet wire. This added 
winding turned out to be just enough to 
supply about 6.8 VAC, more than 
enough, even with a simple single-diode 
half-wave rectifier supply, to operate the 
PM-126 panel meter. At only 25 mils 
needed by the meter, the current capacity 
of #32 AWG magnet wire was far more 
than enough. I was even able to melt two 
little loops of bare wire into the top of the 
plastic bobbin to secure the ends of the 
new winding; everything was copacetic 
again. 

The next problem was I also wanted to 
monitor the charge current into the 
capacitor(s)-to-be-reformed, (I often 
connect identical capacitors in parallel to 
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| 
Figure 3: A 160 pF/450V electrolytic, that has not been reformed for more than at 
least six months, has just been connected to the reformer and the instrument turned 
on; note the charging current is just about 3 milliamperes. Eagle-eyes amongst us 
will note that the voltage-selection switch is set to 450 volts, while the indicated 
panel-meier voltage shows “75” volts; this is the voltage-dropping resistors in 
action. In actuality, this was about 85 volts; this el cheapo Chinese digital voltmeter 
module, down near the fuse holder. is horrendously inaccurate across its whole 
range of 0 to 100 VDC but especially below about 20 volts. By observing the display 
of the meter, however, one learns to guess at the voltage range it is actually trying 


to show. 
reform them all at once; then if the 


charging current seems to be excessive, 
charge just one at a time to find the leaky 
offender.) using a very nice 5 mA FS 
Triplett model 320-G analog panel meter 
that was formerly gracing my junk box, 
just crying out to be used for some noble 
purpose such as this. This merely required 
developing the proper meter shunt 
resistors, as well as back-to-back meter- 
safety diodes in the event of a dead short. 

I don’t know about you, but I hate 
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seeing the needles of very nice panel 
meters bouncing off the pegs due to 
overcurrent. So I had decided early-on 
that this device would be purposely 
current-limited, both to protect the meter 
but also, and moreover, to protect the 
capacitors being reformed. That’s why 
there are so many four-and two-watt 
resistors in the design: so that a short 
circuit on the output terminals does not 
overstress neither the current-limiting 
resistors, nor the transformer. 
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Figure 4: The reformer is shown at its maximum output voltage with no load, 
approximately 695 VDC. The el cheapo Chinese digital panel meter becomes much 
more accurate the higher the input voltage (up to its rated input of 100 VDC, of 
course). The input resistance of these particular meters appears to be about 1 


Megohm. 


The choice of the number of voltage 
ranges provided was set due to the 
discovery ofa 12-position ceramic switch 
in my junk box; ceramic, because there 
would, after all, be over 700 volts being 
switched, even though the current was 
just a few milliamperes. 

Ifyou examine the picture of the insides 
of the reformer closely, you'll probably 
notice that I used quite a few carbon 
composition resistors on one of the five 
perfboards. This was because I happen to 
havea fairly-large stock of ¥2-watt carbon 
comp resistors on hand, but very few 
carbon film or metal film types. In fact, 
when I designed the voltage-divider 
circuit for the voltage selection switch, I 
actually had to pick and choose, and 
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purchase metal film resistors from several 
vendors on e-pay. (One of whom greatly 
overcharged me for shipping; Pll never 
buy from him again, and I’m certain he'll 
know whom |’m talking about if he reads 
this.) I chose this odd mix of carbon- 
comp and metal-film resistors because 
when carbon comp resistors are heated 
by soldering irons, the soldering heat 
very often causes the values to change 
uncontrollably (almost always rising), 
meaning the desired voltage scales and 
ranges would wind up being scattered all 
over the place by the time I was done with 
the soldering iron. All of the voltage- 
select resistors are carefully chosen metal 
film resistors; but the less-important 
capacitor current limiting resistors (those 
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leading from the junctions of the voltage- 
select resistors to the switch) are less- 
critical carbon composition resistors. You 
can use metal film resistors for them all, 
if you have them available. 

This paid off nicely when the box was 
completed, with the voltage ranges, at no 
load, all being either right on the desired 
voltage, or no more than a few volts 
lower. 

The meter multiplier resistors for the 
digital panel meter are also metal film, 
which turned out not to matter so much 
due to the inherent inaccuracy of the 
little (but cute) meter. Besides, I was able 
to pick and choose individual resistors to 
achieve the accuracy desired. (I happened 
to have a parts bin drawer filled with a 
couple hundred 1 Megohm, 2 watt metal 
film resistors.) 

So how did I manage to blank out the 
decimal point on that digital panel meter, 
you ask? After all, unlike digital displays 
of old, almost all such displays these days 
are driven by serial busses, meaning if 
one wishes to blank a decimal point, that 
instead of cutting a trace like we used to 
be able to do in the olden days, one now 
has to break into the firmware and figure 
out what to change in the code. I took the 
el cheapo way out: “Black Electrical Tape 
To The Rescue.” I simply cut out a very 
small square of black tape then placed it 
over the offending decimal point. I had 
actually completely forgotten about that 
little trick until just now, when | 
remembered what I did. The display is so 
small that you really have to look to see 
the small square of black tape. 

After the first time I used it, I realized 
that I had forgotten to include a discharge 
capability. The three-position discharge- 
charge-discharge switch (center-off) was 


then added, bleeding the charged 
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capacitor(s) through a 12k-ohm, 10-watt 
resistor. This resistor might be considered 
a little marginal to discharge very large, 
high voltage capacitors such as those 
charged all the way to 700 volts, and 
having a few hundred microfarads of 
capacitance; but on the other hand, just 
how often are you going to be doing that? 
Conclusion 

This box was designed for a small 
footprint, to be set ona bench somewhere, 
an electrolytic connected, turned on, run 
up through the lower voltages, then left 
to do its reforming job for some hours. It 
is charge-current-limited to a bit over 3% 
milliamperes, which you can visually 
monitor, and each voltage range has been 
calibrated to be slightly under the noted 
front panel voltage by the time capacitors 
are charged and the charging current has 
dropped to just a hundred microamperes 
or so. You use it pretty much like you'd 
use your ordinary Heathkit or Eico or 
whatever capacitor checker to reform 
electrolytics except here, you can actually 
read and monitor the leakage current. In 
fact, I could have installed an eye tube, 
but decided I really wanted a meter. (So 
I can bounce numbers around in my 
head while doing other things.) 

In operation, I’ve used it numerous 
times in this manner without fear of a 
capacitor overheating, venting and/or 
spewing its electrolyte, or even possibly 
exploding. No longer do I have to devote 
my valuable IT-28 capacitor checker to 
such mundane tasks. You can even, if you 
disconnect bleeder and some circuit 
resistors, use it to reform electrolytics 
still mounted within old radios and such. 
(I've done so quite a few times already.) 

1. www.AllElectronics.com 
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VINTAGE NETS 


AM Carrier Net: Sunday Mornings, 8:30AM local Eastern time, 3835 ke. QSX W2DAP, Friendly Format 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 ke; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 
Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter Nights, 
40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-0400Z 
California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ 
Colorado Morning Net: Informal AMers on 3875 kc Daily, Mornings Only at 6:00 AM MT QSX KOO}J. 
Also try Sunday morning at 6:00AM MT on 3885. 
Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. 
Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6-8 PM in the East, 7 PM Central 
8 PM Mountain and Pacific Time Zones 
Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 
3895 kc +QRM, Thursdays at 8:00 PM Pacific Time 
DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, W8TOW 
Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 ke, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 
Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 
K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 
K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ers have found this net! 
Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 kc, QSX op Ron (W8K YD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc . Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email N9CQX@hotmail.com 
Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 
Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 
Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 
Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 
Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +QRM. QSX Ted, W3PWW 
Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 
Southeast AM Radio Club: Tue. Evening Swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 
Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD) 
“Swan: User’s Net Sun 2100z 14.293Mc +QRM. Op Rotates: Bill (W4WHW), Jay (WBOMWL), Duncan (WDSIKY), 
Jack (KGS5GP), Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op Jack (KG5GP) Sat 1400ET, 7.235Mc. Op 


Stu (K4BOV), Bill (W4W4W 

Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), 
Andy (WB@SNF) or Al (W8UT), Roger (KD7Hh), and Mike (N6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 kc +QRM. QSX Dennis, KD6TKX. www.mregwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 ke (+25 Kc) @ 1800Z. Alternate 3760 kc, +25 ke. QSX Dave (VA3ORP) 
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The Antique Wireless Association Amplitude 
Modulation QSO Party: February 13 & 14, 2021 


By Joe Fell, W3GMS 


The AWA Amplitude Modulation 
QSO party brings awareness to the AM 
mode by hearing lots of AM stations on 
the bands. 


popularity each year. [am always amazed 


This event is gaining in 


at how many stations I work tell me this 
is their first AM QSO! Be patient with 
the Ops using AM for the first time on 
their contemporary rigs. Typical setting 
fora 100W rig SSB rig is to set the carrier 
to 25W maximum and then adjust the 
audio gain for the correct amount of 
audio. One of the goals of this event, is 
to recruit more Ops into the wonderful 
mode of AM. 

Remember, you do not need to be an 
AWA member to participate in any of the 
AWA events. Although older boat anchor 
gear is popular during this event, whatever 
you have that works AM is fine. Some 
modern gear includes, Class D and E 
transmitters, SDR transceivers and don’t 
forget about the conventional multi-mode 
rig that has AM on the mode switch. 

This event has some of the friendliest 
people you will hear on the air. Your will 
notice a nice relaxed format where people 
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often chat awhile before moving along to 
the next QSO. 


good multipliers based on the power of 


In addition, there are 
your transmitter. If you have a great 
antenna, it pays to turn down the power! 
For those with 20M AM capability, there 
is a multiplier for operating 20M. 

W2AN will be operating the James 
Millen personal rig from the AWA 
Museum as was done last year. Our mid- 
western station operating as W2AN will 
be Ron (W8ACR) who is also our event 
coordinator for this event. 

Bands: 160, 80, 40 and 20 Meters 

Frequencies: Around 1.885 or 1.945, 
3.835 thru 3.890, 7.280 — 7.295, 14.275 
— 14.295 in addition to 14.340. West 
coast stations may want to try 7.160. Be 
aware, 3.870 thru 3.885 is a very popular 
AM window in some parts of the county. 


Feel free to move away from this AM 
congested area! If you have a VFO, use 
it! 

Rules: Please send in your logs, even if 
you work a single station! Pictures of 
your station, including “Soapbox” 
comments are always appreciated. 
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WARMER? 


This impressive AM power house station WA2MER is the work of Jim DiMauro, 
Sussex, NJ. Jim’s latest project was to build a legal limit, high level plate modulated 
transmitter shown on the right side of the picture. The transmitter uses a 4-250 in 
the final modulated by a pair of 810s. Other notable gear shown is an SX-28A that 
Jim restored along with a Collins 75A-4. Hopefully you will have a chance to work 
Jim this year during the AWA AM QSO Party. 


Details, including all the rules and log 
sheets to download can be found on the 
AWA web site located at: http:// 
www.antiquewireless.org/. Simply click 
on AWA Events followed by AWA “On 
the Air” then amplitude modulated QSO 
Party and lastly, “Event Details for AM 
QSO Party.” 

Remember to send in your log sheets, 
soapbox comments and pictures in .jpeg 
format to our event coordinator Ron — 


WS8ACR. 


EIR 
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Mr. James Millen 


Dec. 20/Jan. 21 


29 


The Forestphone FP-1 by Amalgamated Wireless 


(Australasia) Ltd. 


By Robert Nickels, WO9RAN 


ranickels@gmail.com 


For-much of ‘they20" century, 
telephones were uncommon in the 
remote and mountainous areas of 
Australia administered by the Forests 
Commission of Victoria. This meant that 
radio transceivers operating in the low 
HF frequency ranges were necessary for 
everyday communications with remote 
areas and field crews, and provided a 
vital link during brushfires and other 
emergencies. 

During that same time period, 
Amalgamated Wireless (Australasia) Ltd. 
(AWA) was Australia’s leading electronics 
company, providing a wide range of radio, 
television, and audio equipment as well 
as broadcasting services. The company 
was similar to RCA in the USA, 
producing everything from components 
to complete systems for consumers and 
industrial/commercial applications. 
Throughout that time period the 


Amalgamated Wireless (Australasia) 
Ltd. was founded in 1909 and played a 
leading role in Australian radio/TV and 
electronics manufacturing and 


broadcasting for nearly 100 years. 
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(AWA) 


company partnered with other companies 
including RCA, Thorn, Rediffusion, and 
others to broaden its product offerings. 
As an Australian company, the 
Forestphone FP-1 was its own creation — 
a small, easy-to-use, portable transceiver 
designed in collaboration with the FCV. 
The new transceiver was to be smaller, 
lighter, and more powerful than the tube- 
type predecessors such as the Pye TRP-1 
that used battery-type tubes. The FP-1 
was to provide 10-12 watts of output vs. 
1.5-2W, and the all-solid-state design 
would be much more battery-friendly 
and light enough to be used as a walkie- 
talkie if needed. 

According to the eBay seller, the FP-1 
that I recently acquired was “originally 
built for the Forestry Commission in the 
state of Victoria, the last user of this rig 
was a gliding club, before gliders and 
balloonists were compelled to move to 
the VHF air band in the 1980s. They 
were also used by mobile beekeepers, 
inland waterways craft such as houseboats 
and dredgers, and local government 
operators in the inland.” 

Since field experience had proven that 
multiple channels were unnecessary, the 
FP-1 was simplified with crystal-control 
of one transmit and one receive channel, 
in the 2-5 MHz range. Separate antenna 
taps for mobile and portable operation 
were provided for added versatility. It 
was intended to be a “plug-and-play” 
portable HF radio. 

The FP-1 is all solid-state; a big plus 
for battery operation in the field, and 
being a mid-1960’s design it uses 
germanium transistors, including a pair 
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FORESTPHONE 
PT 


we 


This photo from the web shows the FP-1 Forestphone in it’s canvas carrying bag, and 
with the front-panel folded-down. Both are missing from the unit I acquired but 


would be essential for field use. 
of 2N301As as the modulator — a 


transistor | remember scavenging from 
hybrid car radios as a young ham! The 
receiver uses one NPN and ten PNP 
transistors in a conventional single- 
conversion superhet circuit, with one RF 
and two IF amplifiers and a full-time 
diode-type noise limiter. The receiver s 
audio amplifier doubles as the driver for 
the 2N301A modulator transistors. The 
receiver requires a crystal 455 kHz above 
the desired operating frequency and is 
rated at 2 pV sensitivity. My testing 
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showed that it was actually better than 
spec’ed with plenty of good-sounding 
audio through the built-in speaker. 
The transmitter uses two 2N3879 
transistors in a push-pull neutralized 
output stage with a toroidal inductor 
having 11 taps anda second inductor for 
antenna tuning/matching. A small 
amount of modulation is applied to the 
driver and full modulation to the PA 
stage. Audio quality is good and there's 
no problem achieving 100% modulation. 


Two output connectors are provided with 
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FPORESTPHONE 
= FR-3 


AMALGAMATED WIRELESS [AUSTRALASEIAS ETD. S¥BNEY 


A permanently-wired mic and few controls make ease-of-use by unskilled operators. 


a switch to select between taps that have 
been preset for the correct amount of 
inductance for a mobile antenna or 
portable whip. A miniature meter and 
RF tuning adjustment allow for 
monitoring and peaking transmitter 
output. 

Unlike some similar sets, the FP-1 uses 
an external battery, which is definitely a 
plus, based on how often battery leakage 
causes damage to portable radios. An 
important feature at the time was that 
both DC supply rails are isolated from 
the chassis, so the FP-1 could be used on 
either positive or negative ground systems 
that were still in use. Reverse polarity 
and fuse protection is provided. 

With a full 13.8V power supply the 
transmitter output increases to nearly 15 
watts, but runs 10-12 watts when 


operating from nominal battery voltage. 
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Current consumption rises to 3.8A with 
full modulation but standby receive 
current with no audio output is only 20 
mA, which had to be very well received 
by users in areas where batteries had to be 
hauled in and kept charged. 

As the pics show, the interior of the 
FP-1 is very clean and quite interesting 
to look at, since many of the locally- 
sourced components look a bit different 
from the ones we're more accustomed to 
seeing and were either AWA-made or 
sourced from domestic suppliers. (If 
anyone manages to snag a Forestphone 
and needs a copy of the manual or 
schematic, please contact me). 

Asa lucky coincidence, my FP-1 came 
equipped with transmit and receive 
crystals for 3888 kHz, which the seller 
said was outside the Australian 3.5-3.7 
MHz 80 meter band and thus he never 
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Hoeom Chassis View: Receiver Board (Top); RX Front-end And TX 


Osc/Driver Below 

had been able to use the radio on the air. 
It took only a slight tweaking of the IF 
cans to peak it up 3 kHz away, on 3885. 
For transmit, I merely substituted one of 
the inexpensive HC-49/U crystals from 
N4ESS, which did not oscillate to begin 
with. Thanks to a very complete technical 
manual, I quickly saw thapa oo Dr cap 
had been placed in series with the crystal 
in the Colpitts oscillator, reducing the 
feedback too much. Bypassing this cap 
brought the oscillator to life, resulting in 
full 10 watts output from the transmitter. 

I found little information about the 
FP-1 on-line but I did find the picture 
showing the complete set with the front 
cover and canvas carry bag that did not 
come with my radio. In addition to 
antennas and feedline, the user would 
have needed something like a 12 volt gel- 


cell or similar battery that would add 
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another 5-10 pounds to the 8 pound 
weight of the FP-1 itself — still a big 
improvement over the older tube-type 
portables. 

Small AM (and later SSB) field radios 
like the Forestphone were the mainstay 
of the Forests Commission in Australia 
from the 1930s until the mid-70s when 
VHF took over. The evolution of portable 
field radios reflects advancements in 
technology and the resulting impact on 
size, weight, power efficiency, and ease of 
use. HF radio still plays an important 
role in remote regions of the world, and 
when used with a decent antenna, radios 
like this are still 
communication over several hundred 


capable of 


miles. Plus, they’re a lot of fun! 


EM 
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Advertising Information: Please Read 


Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as | 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 
Non-subscribers: No Free Words, Ads must be prepaid. $15.00 minimum 
for each ad up to 20 words. Each additional word is $1.00. 
Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


@- DEADLINE for Feb. 2021 is Friday Ja 
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on the BFO. 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: EF Johnson Pacemaker parts: 
VFO Panel, Cabinet, Knobs, some 
electronic components. Mike Al8Z, 
mmussler @centurylink.net, or call 970 
565 9122 


FOR SALE: Very nice EFJ Valiant and 
Heath DX-100, both PS recapped. $150 
ea or both for $250. John W7KEZ; 916- 
343-1951 or w6loa68@gmail.com Will 
co-op delivery within 100 miles of Phoenix, 
AZ 


SSB Adapters from Treetop Circuits 
Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
e Installed in Receiver and Powered By Receiver 

° Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: Free, you pay shipping costs 
USPS flat rate box, to first reply to 
klaine@mac.com, Ken Ketner KA5ELD: 
Antique Radio Classified 71 issues and 
Old Timers Bulletin 21 issues. 


FOR SALE: DM-25-A Signal Corps. 
dynamotor. Input 12 VDC, 2.2 A. Output 
250 VDC, 50 mA. Good physical condition. 
Photos available. Spins right up with good 
output. $35, plus ground shipping. Gary 
Peterson, KOCX, Rapid City, SD 605— 
484— 5893 kzerocx @rap.midco.net 


FOR SALE: ARC 5 Radios, trans. Mod. 
Rec. Dynamotors, Ant Relays Etc. for 
pictures and prices. Buddy WB4ARK, 
buddyh @ bellsouth.net 


UHF & More 


RF Connectors & Gaagets 


www. W5SWL.com 


Specializing in RF Connectors & Adapters - BNC - C- DIN- FME-N-SMA-TNC - 


Attenuators -Loads & Terminations- Component Parts- 
Hardware -Mic & Headset Jacks 

Mounts- Feet - Knobs- Speakers - Surge Protections - 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 
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FOR SALE: Handbook of Maintenance 


Instructions for Radio Receivers BC-348- 
J, N and Q. AN-08-10-112. This is an 
Original military manual in good condition. 
It is dated 25 February 1942. Pictures 
available. $30 plus postage. Roger 
W7KVT, 503-623-3289, or 
roger @rdgates.com 


FOR SALE: Ten-TecOMNIV station comple 
e; 562 txcvr; 420 amp; 9420 power supply 
238 ant tuner; complete in original boxes; 
$1,795 ogo. John W7KEZ, w6loa6 
@gmail.com; or call 916-343-1951, 9 AM 
to 5PM MST 


FREE: 25 years of QST, you pick up. Bob 
Lackey, W4QBE, 1252 Worley Creek Rad, 
Lakemont, GA 30552 706-782-3670 
bjlackey @ windstream.net 


FOR SALE: Visit the W1BCC boat anchor 
boneyard on QRZ. Parts or projects. 
Brad @Councilman.com 


FOR SALE: Propeller Pitch Motor for giant 
big antenna used $390 plus shipping 
indicator available. Toshihiko Yamada, 
7107 175th PL SW, Edmonds, WA 98026 
jaiftc @ hotmail.com 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. KiTLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: Southeast Gulf Coast: Good 
condition Tube Era Transmitters & 
Amplifiers by C.E., Collins, Hallicrafters, 
Heath ready to pick up for any fair offer. 
See my QRZ page: https://www.aqrz.com/ 
db/W5JV Doug Hensley, 5678 College 
Drive, Baton Rouge, LA 70806 
W5JV @hotmail.com 


FOR SALE: SSB Adapters for Collins 51d, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.treetopcircutts’com 
radio @treetopcircuits.com 613-449- 
7931 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
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and covers for Alpha 76A, 78, 374A, 77Sx 
and T#FDX. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WAS5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrli.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OR, eaaitps:/7 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @ yahoo.com 
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ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


INFO-see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 


WANTED: Amrad 2575 crystal detector, 
any pre-1923 Marconi’s Wireless 
‘Telegraph apparatus. Larry Dighera 
LDighera@att.net (949) 335-9203 


WANTED: Hallicrafters SBT-22 or SBT- 
22-18 and WTB SBT-100 transceivers. 
Robert Nickels W9RAN @arrl.net 


WANTED: General Radio type 687 
oscilloscope. Top dollar paid. Contact 
Allan Weiner 207-889-0039, 
wbcq @wbcq.com 


WANTED: Manual for Sierra Frequency 


Selective Voltmeter Model 125A. K1MBI, 
21 Freestone Ave, Portland, CT 06480 


WANTED: Any FT-243 or HC-6 crystal 
near 3890 kHz. One Miller “Jumbo” 
adjustable coil 43A475CBI or 43A685CBI 
or 43A825CBI. Keith Kunde, 8355 
Dalepoint Rd., Independence, OH 44131, 
216-524-7698, k8kk @arrl.net 


WANTED an RT-46/TRC or a PRC-1/RT 
any condition! Please advise, 
KA6IRL@ gmail.com 530-533-2872 


WANTED: Modulation transformer, UTC 
CVM-4, and interstage transformer, UTC 
PA-53AX. Gary, Aro 
gsteinbaugh @yahoo.com 513-967-8407 


WANTED: 6 kc mechanical filter for Collins 
75A-4. FOR SALE: 6’ x 19" equipment rack 
$2.00 pick up only. Original Heathkit SB- 
220 manual $10 + shipping. Herb, K9GTB, 
1727 S. Rodgers Ave, Alton IL 62002 217- 
851-1289 


WANTED: Looking for manual or diagram 
for the Gonset G3117 Power Supply/ 
Modulator. “ Any help, would be much 
appreciated. Please Email at “ 
j.searcy65 @ gmail.com “. Thank You, Jim 
WAS5WRE 


WANTED: Collins 55G-1 Preselector. Tom 
Elmore, tom@telmore.com 907-334- 
9749 


Be pp-1 03 Uni 
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DIGITAL ACCURACY FOR BOATANCHOR RCVR 


Works With Nearly Any Receiver Or Ba HUISrTRansceiveY 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO ¢ IT IS A DIGITAL READOUT 
Order @ kk4pk.com $135.00 + $10 S/H Custom Cables Extra 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: Manual-Schematic for a 
Watkins Johnson 340A VLF receiver, NOT 
the TerryO version. Harry Weber, KC9QID, 
4845 W. 107" St, Oak Lawn, IL 60453- 
S200 


WANTED: National Radio HRO 60 
receiver T-10 transformer. Marv, W7FON, 
mmurray @ peak.org or 541-760-2125. 


WANTED: T-39 Chest Unit for Pogo-Stick 
radio. Steve Bartkowski, 708-243-7713 


WANTED: Archer Globe _ Patrol 
regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney Concord, NH 03301 603-591- 
1020 AB1BM@ARRL.net 


WANTED: The USS Wisconsin Radio 
Club, (Norfolk, VA.) is in need of 3 Small 
round pointer knobs that are used on the 
RAL8 or RAK7. USS Wisconsin Radio 
Club is a 501C. Contact Bill N3WM for 
donation or selling price 410-790-6072 
N3WM @ yahoo.com 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 
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WANTED: ATTENTION ALL ER 
AMATEURS - Looking for any info on a 
Supreme SSB-6B Transceiver. If 
necessary, will pay for any documentation. 
Contact Jim at j.searcy65 @ gmail.com or 
call 601-795-5357 or 662-755-5357. 
Thank you, Jim, WAS5WRE 


WANTED: Any FT-243 or HC-6 crystal 
near 3890 kHz. One Miller “Jumbo” 
adjustable coil 43A475CBI or 48A685CBI 
or 43A825CBI. Keith Kunde, 8355 
Dalepoint Rd., Independence, OH 44131, 
216-524-7698, k8kk @arrl.net 


WANTED: Lafayette HA-350 receiver; 
Galaxy V mkll or mklll w/ps; JRC NCM-515 
Frequency Controller. Working and clean. 
Send details to Rich W2DGU 
rich @richbisignano.com 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 
WANTED: SCR503 Direction Finder Radio 
or Components: - Radios BC973/ 
BC1003 and accessories. Anthony 
Norden, Hertfordshire, England, MOWWV. 
agwnorden @aol.com 
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WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 


WANTED: RME transmitter parts, info pre- 
1945. Jeffrey KD2AZI 
RadioArtistry @ gmail.com 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
“KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 

WANTED: Early Hewlett-Packard 


Journals from 1948 to 1955 for former 
employee hoping to complete his 


Hayseed Hamfest LLC 
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Cedar Rapids, lowa 


CAN CAPACITORS F 


can-caps.com 


collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
Gus Wali ov Gime. eotevestK2DK.F} 
skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or’ 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: R-390As. It was builtto play, not 
sit and decay. | overhaul and find them a 
good home. Ted@x44.cc 
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ZIM ELECTRONICS INRUSH each LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


Model AB-1M, (With Voltmeter),.....sssc.ssssscssssssssssssssssssseseees DOII9S 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter ...........ccccsseseseeseeree $8.00 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such Metered Tieueh teeree 
damage. They are not intended to be used as a voltage- Models AB-IM AB-300M 
reducing device. The AB-1M is 150W. All models : 
come with a full money-back guarantee. 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 


Series | * Disk J 
R.L. Drake Co. 


System 


Requirements: 
j Any computer with 
Adghe Acrahot Reader®. 


Performance will vary 


depending on speed af 


(he computer. 


40 Electric Radio #379 Dec. 20/Jan. 21 


Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, Wi 53426 


e Your Resource for * * Collins Radio * * 


ESS\- (RNY (SN 


Collins Collectors Associat 
BB 


ZY , 
¢ Offering Unparalleled Free as wellas.. 
e .,... Exciting Member Benefits 
¢ World Class Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


* Comesee what the excitement is about 


han 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callis nowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
gone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $20.00 
delivered, $21.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 


Collins 30S-1 1 hour, $39.95 
Collins KWS-1 2 hours, $39.95 
Collins 75A-4 2 hours, $89.95 
Collins R-390A 7 hours, $109.95 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Priority shipping within the US is $8.00 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 


Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


Were you first licensed 25 years ago 
and licensed today? 


To Join or Renew, Visit: 


http://www.qewa.org/join-renew.php 


For more information, please contact: 
om@qcwa.org 


DESIGN BUILD 


1S50V 


2.5 mH 
ZL = 7150 


The Art and Science 
of Building with 
Thermatrons 


Makes it all easy 


E Grayson Evann 
TAGEGE/KITUM 


Available in the Electric Radio Bookstore! 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ ae Bhs Ae SHOT! 


; EZ Hage Cade E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. [he EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 
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WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmlabs.com 


WANTED: Looking for information from 
owners/users of the Gertsch FM-3 
frequency meter, especially anyone who 
used an FM-3 on a regular basis in a 
laboratory or two-way radio shop. .| am 
also looking for information on other 
Gertsch Equipment and history of the 
company. Please or email me at 
wa2ejt59@stny.rr.com or leave a 
telephone message before 8:30PM 
Eastern time at 607-754-2848 — leave 
message and | will return your call, Thank 
you. Joe Long, WA2EUT. 
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JOIN THE AWA 


ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 
e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 


Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


Tube Lore II 
, ube Ore After being out-of-print for many years, 


A REFERENCE ror USERS anv COLLECTORS | Ludwell Sibley has released an updated version 


of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 


on very strange and unusual tube types, 


another 106 pages. 
See the “ER Bookstore” page for ordering 


information! 


Ludwell Sibley 
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e AllElectric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

© The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

¢ Weno longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.00 Shipping 

e Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

e Foreign Customers: Please Inquire for Shipping Rates 


NEW! The Collins 75A-4 Handbook: This is a newly revised and expanded volume produced 
by Electric Radio, (formerly the “75A-4 Modification Compendium”) having all the factory service 
bulletins from Collins Radio and Collins Addendum info not in the Service Bulletins. Includes all- 
new articles never published in Electric Radio, plus all 33 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues, discussing the background that 
lead to the 75A-4, plus everything from CQ, Ham Radio, and QST over the last 45+ years, now 
232 DAGES, MANY WV CONON. <2 raetpanczesendocancsarexeusuas+<casuctssensdmepatstetrertvasaepenesets $34.95 plus $5.50 Shipping 
—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
Petal ada si by ch ore be ed nh ed ee EE Et Cre, Le a AE ci $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.50 Shipping 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
vintage AK advertising. -------------------------------------------n 2 nn nnn nnn n ence nen n nnn n cence nnn nnn ence nnn n anne nnn ennnnnnnnnn $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
Re ee BP ee tes iene: seu ale no dehaa caine catia basses «he a Bo ncdinwn scare deteletes sea Solas s3Gne ce gv aede a Sess ens $29.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and aiso contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


Biesty eats 1. TULL (COlOP aincissic ccc .ceaeasecncesens eeunayat ceaktey suapdemmen adre@eee Mau sametsaneunnrcnnirateseeans pores $36.25 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
re rwaineinaae. by rallicrafters. By Chuck? Dachis -----0ca--—aee rane oo nonsense cnoesernercnossaraen on nnnonnnnn $26.95 


Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about EUrOPean EQUIPMENT. -----------=n--=nnnmnnnmnnnnnnnmnnnnnnnnnnnnnnnnaccsaces $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s Original fileS.---------------------=-----nnennnnnnnnnnnnnnnnnmnnnnn $34.95 


is packed full of valuable information about test equipment. 166 color pages. ---------------------mm---mmrrron> $29.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOS, and ACCESSOSiCS-------------=----n n= enn nnn nr nn rn $37.95 


Both volumes of Practical Radio Repair are out-of-stock and no longer available. 


The All-American Five Radio: This book is out-of-print and no longer available, sorry. 


Tube Type Transmitters: CURRENTLY OUT-OF STOCK, aparently no longer available. 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $7.50 each. 


For other books, please add $6.00 for media mail shipping for one book and $1.00 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada: US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM . 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 


cotton style with an adjustable rear 


headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


48 Electric Radio #379 Dec. 20/Jan. 21 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
1/21 
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James Beyer 
6213 Countryside Lane 
Madison WI 53705-1025 
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PO rT al oe or 41 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 

in audio equipment can be challenging. Take the 

a = pee -s stress off you and your family by calling us at 
= & €= A, ad 816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 
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Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WO@ERU 
ROCKWELL COLLINS HF-380 816-455-5520 or 913-568-3767 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


